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^^^i a l** 6 * m * P^amMmm. adhesive or pressure-sensitive adhesive tape or sheet which 
compnses a reliable pressure-sensitive adhesive freely applicable to an adherend and re^iTwrZZ 

22?"! for< * ^ n9 force) d * e 

*+* than four •"»• *• *- adhesive force thereof as measured kfeS Sir ^ * 
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FIELD OF THE INVENTION 
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? T^T re,8teS 10 3 fe ^ 8labte P^s^sensitive adhedve and a pressu^sensiuve 
HaZT 0 L shee, , (he,einafter otten to as -a pressure-sensitive adhesive sheet or the like) 
TJHZ t eaa * ap ? dano ' '*ed to adherends such as. e.g.. various .Wng-artic.es and garment 
and can be easily peeted off after the lapse of time. The present invention alsdrelates to a fastening 
ystem ernptoy ( ng these. Although applications thereof an, not particularly Bmited. they arersuitable for use ? 
u]22l :^*J*™* diapers, for fixing,sani»ary,r^ re . or sealing packages thereof 
iST^ *? or P^9^ (boxes, bags. etc.,. for. fixing disposable pocket heaters o 

T 1 Tm9 emblertS - ° r • abe,s 10 ****** ^ ^ven fabncs. eta. orin 
pre^re-sensibve adhesrve tape rolls in which the base rnateriai.is not coated on its back side with a 


is 


20 


2S 


30 
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BACKGROUND OF THE.INVENTION 

vJ!! 9 ^l Whe l Pf T ir9 * S ^ Si,,V9 ""^ * Hto ,6 fix. rem and re-fix 

venous adherends. the adhesive force of the conventionai pressure^ersitive -rfhtortliwtolS 
adherends (releasmg force) increases from the initial J^Wd«'lii:«^ol^IJS^ a 
"SSS • pWS8u ** e ^ application, or other factors. When it is aitemSedto 
pee off the applied pressure-sensitive adhesive tapes after the lapse of a certain time perioS 

S^^^Tt m m ***** nation positidn. the inTasedlS 

SSSSSSr^JS^ fe *** * fe dafn39ed > *» t* 59 * *• Pressure! 

se^tw adhesive tape or the like breaks, and the pre^ure-sensitive adhesive* left to foul the adherend 

tr-EST 9 ' r* ™*«**" .• rt8Sura ^^ adhesiv9 topes and the like are usually designed so 
££22X5* ^ ^ ^ ^ '^aasing peel rate, most of these havea proSm thS 
SjJT^ * adh8fendS " 8V * l0W (8 -9- back sheets 6>aTsposa^ 

nen^dSJl^V 5 " 5 ^positions for fastening and unfastening disposable 

E* ST ^ " 9Xampl9 ' 8 adhesive composition comprism* aT^A 

S^mTh 8 ? 35 ^fV^^^ block copolymer, a solid tackrfier ream, a HquW 
termmal-block reinforcing resin has been proposed (JP-A-1^175) ; this c*hpbsS 
Sft?'***? TT m reteasin 9 torce at a specific peel rate: (The term MP-A- as JSSZ 

e ' 9 -' ^ * UnfaS,8nin9 8 diSppSab,e ^ l«* a P«i*S- 
S^S^L J 1 " « www «««» adhesive tope, the adhesive force -to: th^dhererid increases 
the initial adhesive force, as a result of the lapse of time for storagTor 275 

SBEE^tt* 1 ? * 8 ^ ^ 01 toa Pressure^ensitS ad esTve Spe 
bea,mes d-fficult especially because the releasing fan** maximum at a high peel rate. Moreover iftoe 
pres^re-sensibve, adhesive. tape. is applied directly to the back sheet of a pipeVdiapS. E2K£ 
T ° °' P0,ye%tene 0r ,he «<» break,m addition, the £Z^££5?2L 

On the other hand, adhesive-type disposable pocked heaters employing a pressur*sensitive adhesive 
«s SLTS ^ wafers have a problem 'lha\ the adhesivT^^eSg 

«s force) of the pressure-sens-tive adhesive increases with the lapse of time after application to a S 
anomer addend because of. •o-*"-l-**|- t STi^ui IM^ 2S?S£: 

toeJapse of a certain time period as in*, case of removal after use l^m^JSSSSSSi 
en ttie garment, damages the garment, etc., or causes another trouble. ^^^^ adhesive. 

so SUMMARY OF THE INVENTION 

^ The present invention has been achieved in order to mitigate the conventional problems An obiect of 
232IES22 Pr0Vid t 9 3 '^T 6 adhesive. Mp&SSlSSZ 

ss 3,l22Z?l?T*F^! a ^^™''™ 01 ""^ sufficient bonding and fixing and 
wSh^S 1 ^f on;ch ^9'^ba attain D y ^ of a pressure-sensitive adhesive 
tiUflTT^ under90es . ,6S$ adhesive force with, the. lapse of time a temperature 

JTSft ' a-- a pressure-sensibve adhesive which has less difference between the initial adhesive foS 
(releasmg force) ,ust after application and the adhesive force, (releasing force) at the' time? S^eS? 
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removal after use. etc. 

That is, the present invention relates tea re-peelable pressure-sensitive adhesive or oressure-sensitiva 

£ 2!! f ?? 3b 8 < th8re,r0m ' lh8 adh8S,W forC8 of P^?««aive adhesive i^peeOng from 

!Ll55?tT? ? ^ 001 W9her ^ ,<H,f fimes Uw in ^ force thereof a^ 

measured in the .mbal stage. after application, or relates to a fastening system employing these: 

BRIEF DESCRIPTION OF THE DRAWINGS 

presem" iIr^rtion SeCt|0nal ** ***** 008 embodifnent of 8,0 adhesive tape of the 

presS'Stior" 0 " 81 Vi0W ""^ ^ Pra^re-sen^e adhesive tape of the 

* tt» P^lvS^ ^ StoWi " g Sti " "^^A 0 ** P^sure-sensitive adhesive tape of 
^"^^0?^ Sh0W ' n " 3 emb < K,^men, f »» P^^sensitive adhes^tape of the 
ta^rST - ** ^ ^ * P^^fth* adhesive tape of 

* ^nSlSLf. ^"^J*" *** one embodiment of a disposable diaper having the pressure- 
sensitjye adhesive tape of the present invention. ■ pressure 

Fig. 7 fs a schematic view showing one embodiment of a sanitary napkin package having the bressure- 
sensitive adhesive tape of the present invention. ^ " WW9 - 9 P? w ^ 

* ^^fe a scb^c view showing one <^m^ ^sna 0r -m^^ ^ p^i^ havina 
» the pressure-sensitive.adhesive tape of the present;inventibn. 9 

jL!LVjS "SET 1 *"** ■* a ^ **■ 918 

30 V * !f* m8,fc '** ShWin9 0n8 •#•*!•* of a plastic bag having the pressure-sensrtive 

adhesive tape of the present invention. ^ ^ TOrovo 

^L'i iS V seh8m8Uc ** °*» embodiment of a pressure-sensitive adhesive tape roll 

^ ^ adhesive of the present 5L%3 

DETAILED DESCRIPTION OF THE INVENTION 
9 ft is important that the re-peelable pressure-sensftive adhesive in the present invention and the 

^ ? 68,9ned - 50 * force of the pressure-sensitive adhere or 

m^lw adheswe tape or the like to an adherend at the bme of reeling (releasing ftS 1 
- to 4 tones, dearaWy up to 3 times, preferably about from \2 to M^tiin^SJSSSSSS 
measured. i„ the initial stage after appHcation.. ^^m^^^Tp^&l 

^ J" 8dhe$,V8 ' 0rC8 ^'oa^'hg force) is so high that the adherend such as. eg 

VTS: f • °' a n8pkm may to 0f *• ** material of the tape or sheet may breS The 

the pressure^nsitive adhesive sheet or the like or the pressure-sensftive: adhesive 
"S T?*** ** ^ 1 is ^ «o an adherend such as; e.g, a garmenTa VST* 
napkin and peeled off thereafter, its adhesive force (releasing force) to the adhLd S SSL 

10 nVmin.The property of undergoing a decrease in adhesive force (releasing force) in that peel rateraLa 
vZT^^*^ 9 easier pee.ing in practical --^JSKKSSS 
around 10 m/min for most persons and are 20 to 30 m/min for quick-peeling persons. ^ 
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It is also preferred in the present invention that the releasing force (adhesive force) at ahigh.peel rate 
ol 10 nVhiin or higher, particularly about from 10 lo 100 m/miri. be equal to or lower than the releasing force 
at a low peel rate of 0.1 nVmin or lower. The reason to this is as follows. In the case where the re-peelable 
pressure-sensitive adhesive or the like of the present invention^ used, for example, in the fastening system 
of a disposable diaper which will be described later, the diaper is sufficiently fastened and is less apt to be 
unnecessarily unfastened at the time of the initiation of peeling by, eg., the.mother or during wearing (tow- 
peel-rate range) since the pressure-sensitive adhesive has a high releasing force in this low-peel-rate range 
while the pressure-sensitive adhesive can be extremely easily peeled off without breaking the diaper's back 
sheet, as an adherend.since it has a reduced releasing force during peeling (high-peel-rate range). Thus, a 
fastening system preferable for practical use is obtained. 

In particular, in the case where the pressure-sensitive adhesive tape of the present invention is directly 
applied to the back sheet of a diaper; the preferred range of the adhesive force of the adhesive tape 
depends on the strength of the back sheet If the strength of. the- back sheet is MW g/25-mm (breaking 
strength.in elongation at 0.3 mAnin). the adhesive force of the.adhesive tape is desirably not higher than the 
back sheet strength over the range of from a low peel rate,(P,i m/min)to a high peel rate (100 rh/min) from 
the standpoint of avoiding sheet breakage, the pressure-sensitive adhesive, tape is also required not to 
undergo a decrease in adhesion with Increasing number of re-peeling operations. For example, the 
percentage decrease for up to the third peeling operation based on the adhesive force at the first peeling 
operation is desirably 40% or tower. Too high percentage decreases in adhesive force may result in 
unnecessary unfastening. 

More specifically, the pressure-sensitive adhesive tape is desirably designed so that.the adhesive force 
thereof to. e.g., a cotton fabric as an underwear in the initial stage; Oust after application; eg, ordinary 
temperature (23*C) or tower) is usually about from 400 to 800 ggfrom and the adhesive force thereof to 
the.adherend at the Bme of peeBng (e.g., after the lapse of time, or after a temperature increase (to 50- 
60-C) and then a decrease to ordinary. temperature) is about from 500 to 1.200 g/25-mm (at a peel rate of 
0.3 m/mm). Although such properties are deairabie from, the standrjoiraY of reliable ^ 
the adherend, easiness of peeling, etc.. the adhesion properties of the pressure-sensitive adhesive tape are 
not limited thereto. 

The composition of the re-peelable pressure-sensitive adhesive in the present invention is not particu- 
larly Dmited as tong as the pressure-sensitive adhesive safisfies the property requiremerite described above 
ft is.-howeyer. desirable in the present invention that the pressure-sensitive adhesive should contain (1) an 
elastomer which is a block copolymer at least comprising a polymer btock A consisting mainly of units 
derived from a vinylaromatic compound and a polymer btock B consisting mainly of units derived from a 
conjugated diene compound and (2) a tackifier resin. 

ft is prefened .that the elastomer has a weight-average molecular weight of 50.000 to 300,000 more 
preferably from 100.000 to 200.000. Preferred examples of the elastomer inctude synthetic styrene block 
copolymers such as styrenerisoprenerstyrene block copolymers (SIS), stYrene-butadiene-styrene block 
copolymers (SBS). and hydrogenated copolymers obtained therefrom (SiPS, SEBS). Tfiese block 
copolymers may be used atone or as a mixture of two or more thereof. 

In the present invention, the. elastomer described above is especially preferably a block copolymer 
which comprises a polymer block A consisting mainly of units derived from a vinylaromatic compound and 
a polymer btock B consisting mainly of units derived from a conjugated diene compound, and which has a 
block A content of 18% by weight or higher, or/and bas e degree of coupling of 90% or higher, br/ahd is a 
radial btock copolymer having three or more terminal polymer blocks A 

The content of the polymer block A (e.g. the content of styrene) in the block copolymer is preferably 
18% by weight or higher, especially preferably about from 20 to 30% by weight The reason for the 
preferences higher polymer block A contents is as follows. Higher pofymer btock A contents heighten the 
modulus of elasticity of the pressure-sensitive adhesive so that the penetration of the pressure-sensitive 
adhesive into an adherend; e.g... fibers, (enhanced wettability) can be prevented. As a result, the adhesive 
force, of the pressure-sensitive adhesive can be prevented from increasing and the pressure-sensitive 
adhesive can be lightly peeled off when desired, •: ' ' 

Examples of the above«lescribed elastomer include the block copolymers available under the trade 
names ol.Quintac SH-108 (manufactured by Nippon Zeon Co.. Udi. Japan; styrene-lsoprene-styrene btock 
copolymer; styrene content 25 wt%). Quintac 3450 (manufactured by Nippon Zeon Co., ttd • styrene- 
isoprefts^tyrene block copolymer;.styrene content 19 wt%). Vector V-41 110 (manufactured by Tomex Co • 
styrenwsoprene-styrene btock copolymer; styrene content. 18 wt%), Vector V-4211D (manufactured by 
Tornex Co.; styrene-lsoprene-styrene block copblymer; styrene content,30 wt%). RP-6405 (manufactured 
by-Shell Kagaku K.K;. Japan; styrene-isoprene-tyrene block copolymer; styrene content; 30 wt%) and RP- 
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6404 (manufactured by Shall Kagaku K.K.; styrene-isoprene-styrene bl<^ copolymer; styrene content 30 
wt%). However, the elastomer should not be construed as being limited to these examples^ 

Another preferred elastomer is one consisting mainly of a block copolymer whibh comprises a polymer 
block A consisting mainly of units derived from a vinylaromatic compound and a polymer block B consistino 

; mainly of units derived from a conjugated diene compound, e.g., a styrene block copolymer 'and which has 
a degree of coupling (the proportion by weight of tribfocks in all blocks) of 90% or higher, preferably 93% 
or higher. The degree of coupling of the copolymer can be.obtained according to the equation- (the amount 
by weight of triblock ABA in.the copolymer ./ the total amount by weight of triblock ABA and dibtock AB in 
the copolymer) x 100 (%). The triblock ABA is prepared by coupling diblocks AB composed of polymer 

) blocks A and B toconstitute the copolymer.. 

The triWocks in this copolymer constitute a domain structure (blocks of tte vinylaromatic compound) to 
thereby serve like crosslinWng.. Hence./block copolymers MiQi ^t^,^-^*^ of 
coupling) have a drawback that they havera reduced cohesive force and a reduced moduius of elasticity so 
mat wettability to the adherend is enhance, resulting in an increase in adhesive force. It is therefore 

f thought that by using the copolymer described above, stringiness which occurs due to softenino of 
pressure-sensitive adhesive?, as a result of the lapse of time or upon heating etc. Is reduced and the 
pressure-sensitive adhesive can be peeled off lightly. 

Examples of the abpve^escnped elastomer include the block copolymers available under the trade 
names of Vector V-4111D (manufactured by Tom«:Oj^styrerie-lsoprerie.styrehe block copolymer decree 
of coup6ng,99% or higher). Vector V-421 10 (manufactured by Tornex Co.; styrene^prene4tyreneS 
copolymer; degree of coupling. 99% or higher). Kraton D-1114X (manufactured by SheU Kagaku K.K.- 
styr^s^enetstyrene block copolymer: degree of coupling, 100%i and kraton D-1320X (manufactured 
by jhell Kagaku K.K.; styrene-lsopreiwstyrene btock wpofymen degree of coupling. 90%). However the 
elastomer should not be construed as being Bmited to these examples. 
S»»anomer preferred^ 

a Mock wpolymer which comprises a polymer block A consisting mainly of units derived from a 
vinylaromatic compoundand a polymer block B consisting mairily of units derived from a conjugated diene 
compound and which Is a radial block copolymer haWng thrwor ii^ 

can to^Sedby 05 ^^ tettrM ^ met blocks A and four terminal polymer blocks A 


BA 

AB-j-BA and AB-j-BA 
BA BA 


respectively. 

In this copolymer, the blocks A of a vinylaromatic compound constitute regions called domain and 
ftence nave . stru^jre serving . like crosslihking to thereby heighten. the cohesive force of the polymer In 
*rs structure. *e domains are disposed so as to surround the bto^s of o conjugated diene^S 
SSL* V *ZX*Z. ^ * e nuMb$r • 0, tem « naJ Pernor blocks A the larger the number 
iSS- \ S*I *** 88 *' component is surreun J Such J5£ 

Sll T * 6fmV9 m Prev8nfin9 *P«"«*» of the pressure^ensitive adhesive 

through fibers oUn adherend and in thus enabling the pressure^ensitive adhesn/e to be peeled off liohtty 

n J«7n • \ ^ c 8b0 < ^ <,escrib « , the block copolymers available under the tM» 

SH^T ^ { r UfeC,Ured bV ' ^ Ze ^ **■ LW; styrene^soprene^yrene block 
copolymer; number of tem»nal polymer blocks A. 3), Quintac 3450; (manufactured by Nippon-Zeon Co 

^i^^T^TTT b'^ ^P 01 ^ number of terminal polymer blocks A. 3), Kraton D-1320X 
^factored by Shell Kagaku K.K.; styreneHsoprene^styrene block copolymer; number of teS 
Pernor blocks A, 8> and RP-6404 (manufactured by Shell Kagaku Kft s^sq,rene-styrene7toT 
^ ^ A ' ** ^ owWer ' 1,19 e ' astom ® r shouWnot be wnstrued as 

aJSOl imn *° n ' com P° Sition 01 Pressure-sensitive adhesive may be suitably 

designed so that the adhesive force of the pressure-sensitive adhesive at the time of re-peeling (releasing 
force) « i up to 4 Umes. preferably up to 3 times; the initial, adhesive force .hereof* measure^n mS 
stage after application, it is preferred that the. elastomer be suitably selected so as to t^tCVJS- 


EP 0 683 216 A1 


the requirements: a block copolymer in which the. content of the polymer block A consisting manly of units 
denved from a vmylaromatic compound is 18% by weight w higher; a block copolymer having a degree of 
coupling ol 90% or higher, and a radial Mock copolymer having three or more terminal polymer blocks A. 
The re-peelable pressure-sensitive adhesive of the present invention, is preferably a pressure-sensitive 

i adhesive composition at .least comprising the block copolymer elastomer and a tackifier;resin. The amount 
of tM tackifier resin is desirably from 20 to 200 parts by weight, especially from 30 to 160 parts by weight 
per 100 parts by weight of the elastomer. If the amount of the tackifier resinis smaller than 20 parts bv 
werght. there is a possibinty that the modulus of elasticity: of the pressure-sensitive adhesive decreases with 
the lapse <rf time or increasing temperature to lower the adhesive force, or that the. pressure-sensitive 

J adhesive shows poor tackiness and insufficient adhesive force.from the beginning. On the other hand, if it 
exceeds 200 parts by weight there is a; possibility that the pressure-sensitive adhesive shows poor 
tackiness and insufficient adhesive property in a low-temperature range. 

The tackifier resin is not particularly limited as long as it .is solid, or Squid at ordinary temperature 
However, from the standpoint of preventing the cohesive force and modulus; of elasticity of the pressure 
sensitive adhesJve from decreasing to thereby inWbtt the adhesive force of me pressure-sensitive adhesive 
horn increasing, the softening point of the tackifier resin, when it is soiid. is preferably about from 60 to 
120 -C. especially from .90 to 100-C. Examples of such Wto-t^ ^-pM»m resins such as 
M^ukarez Semimanufactured by Maruzen Petrochemical Co.. Ltd.. Japan and Escorez Series manufac- 
tory by Tqme> t Co., aliphaM. resins, such as Arkon M Series manufactured by Arakawa Chemical Industry 
Ltd.. Japan., and torpene resins such as Clearon Series manufactured by Yasuhara Chemical Co. Ltd 
Japan. ' '* 

9 !!J! m ? b * 3 8 coterant - titanium white., zinc flower ; 

ornate, talc, whrte mica, or a p.gment). arid the like, may be incorporated into the pressure-sensitive 
adhesive composition described above. ° 

P[ 9, ^ e i emb f. im9nt <»' rotable pressure-sensitive adhesive of the present mvehtibn is one 
*?? T 8 **•"***»» * * Paraffin oil. because this pressur*sensitive adhesive is 

^ehrngid and less apt to penetrate into the surface ol an adherend even after storage^ that it has ah 
effect that the increase in the adhesiye force ttiereof is further diminished 

«*J?? vL Pre ^T i8nSit, ' V9 <* "* MM is suitabte for use as a MM 

^^»>^™^**« pressu^sensitive adhesives. That is. tM above 
k^tT^****- *** m "V™** f" 0 ^ ^ciency and is, free from environmental 
SSSlL^S Pressure-sensitive adhesive layer is not particularly Omiied. but tM preferred 

aige thereof ,s usually about from 10 to 150 urn. In the case of application to garments or tM^ike^M 

« usually aMut from 10 to 60 urn. prefe4^« fri 

The pattern of the pressure-sensitive adhesive layer formed on the surface of a base material or 

tSSSSSS?*!? ** m ^posted eKMr over IMwhol^rfaS 

%?£Z f<MT0 of tines, fibers, dots. etc. ft is also possible to form tM pressure-sensitive adheSve 
22L ST- characters or drawings. Almough methods for forming the preset 

sens.hve r adhesive layer are not particularly limited, the pressure-sensitive adhesive composition^ prefer 

least one dry edge for easy nipping. " ^ ^ . 

TM re-peelable pressure-sensitive adhesive of tM present invention may M used in the form of a 
ST" ***** ^ M b8S8 W; However, ^eTed to 
ESJZ i 0S " W T Sm m U **" * 8 ^ure^ensitive adhesive tape A or sheet 

atoned by forming the specific reliable pressure-sensitive adhesive 2 of tM presentation Vn* 
least one side of an appropriate base materia. I as shown in Rg. 1. .„ the case of a tape oS^Snt 
tM » pressure-sens-tve adhesive on both sides, one side may M used, for fixing the tape or shTelTan 
dherend and the other may be used for bonding to another adMrend. The pLurSsTtiv7adh^ 

protecting the pressure-sensitive adhesive 2 " w 

n JI' e « l bSS8 "TIT* * ?' PartCular1y limiteo P ^ examples thereof include nonwoven fabrics and 
piastre films .ncluding singkHayer films of polyesters or polyolefins (e.g:. polyethylene pofypropvlene and 
btends thereoo and finales ol such films: In tM case wMre to l£LZ I 

tanZ, ITT M ° r 5 *** °" * 18851 «" sit,e t^'eof so as to enable thermal 

^^ P^. mm .^ ^-^m^^:m heat-sealable layer include materials not tacky al 

poiyemylene),andemylene-acry|ic-copolymers(e.g..EMMAan^ • 
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Another possible embodiment is a pressure-sensitive, adhesive tape as shown "in Fig. 2. which 
comprises a base material 1. the re^eelable pressure-sensitive adhesive 2 of the present invention'and an 
ordinary pressure-sensitive adhesive 3 both deposited on one side of the base material 1 , and a releasing 
agent 4 deposited on the. other side: This structure produces an effect that when the ordinary pressure- 
sensitive adhesive 3 is used for fixing the pressure-sensitive adhesive tape to, e.g. a paper diaper" or 
another adherend. the remaining re-peelable pressure-sensitive, adhesive 2 can be used for manual 
fastening and unfastening. 

Still another possible embodiment is a pressure-sensitive adhesive tape as shown in Fig. -3, which is 
obtained by alternately depositing the re-peelable pressure-sensitive adhesive 2 and an ordinary pressure- 
' smmvd adhesive 3 on a base material 1 and folding the resulting tereko type tape. This structure- 
produces an effect that the pressure-sensitive adhasive^tape: is usable as a small folding-typo fastening 
tape. A further possible embodiment is a pressure-sensitive ^adhesive tape as shown in; Fig 4, which is 
obtained by depositing the re-peelable pressure*ensitive adhesive 2 and an ordinary pressure-sensitive 
adhesive 3 on one side of a base material T in one end part thereof and in the" other end part thereof 
respectively, folding the resulting structure into the shape of Z. and fixing' part of the folded structure by 
heat sealing 5. This pressure-sensHive adhesive tape produces an effect that fixing is easy and this is 
usable for fixing like a string. 

Still a further possible embodiment is a pressure-sensitive adhesive sheet for transfer as shown in Fig 
5, which is obtained by depositing the re-peelable pressure-sensitive adhesive;2 of the present invention on 
a separator 6 through a releasing agent 4* elg, a silicone. 

The present invention furthermore provides a fastening system tor a disposable diaper, which system 
comprises using the above-described; pressure^rralive adhesive tape to fastening and re-fastening by 
applying the adhesive tape to me surface of the back sheet 0 f the dap* As shown in Fig. 8. in the case of 
the fastening system for a disposable diaper, the^-aheet.tf^iw.soH^'.fcortal tape (reinforcing 
film) serves as an adherend and the re-peelaWe pressure-sensitive adhesive of the present invention 
functions as the pressure-sensitive adhesive of a fastener tape C. 

The back sheet serving as an adherend in this fastening system of the disposable diaper is usually a 
film or sheet of a polyolefin plastic. Examples of: the" polyolefin include polyethylene and polypropylene 
Also preferred are composites which are laminates of such a pofyblefin film as the front-side layer with 
paper, a fabric, a nonwoven fabric, etc A porous film or sheet having moisture permeability is ,also usable 
as the back sheet If desired, a reinforcing tape may be applied to the back side of the back sheet B This 
is effective in preventing back sheet breakage because only the part to which the fastener tape is aoolied 
can be reinforced. ' ' ■ 

The re-peelable pressure-sensitive adhesive and pressure-sensitive adhesive tape or sheet of the 
present invention are not partculanyiimited'in applications thereof. Besides the atove4escribed fastening 
system for disposable diapers, the pressure-sensitive adhesive and the pressure-sensitive adhesive tape or 
sheet are usable, for example, tor seating a sanitary napkin package (Fig. 7). for firing a separator-less 
sanrtanr napkin (Fig. 8).: for ffadng a disposable pocket heater (Fig r 9). for; opening and closing a package 
(Fig. 10). and for closing a plastic bag (Rg. 1 1). In these applications, the pressure-sensitive adhesive I orthe 
pressure-sensitiye adhesive tape or sheet can be easily Vpeeled. Moreover, the re-peelable pressure- 
sensitive adhesive of the- present invention is also usable iri producing a pressure-sensitive adhesive tape 
roll not coated with a releasing agent (Fig. 12). The tape roll thus bbtainert can be rewound Kghtfy. in fig 7 
. a P r8 ««fe-sensitive adhesive tape and ft a polyethylene sheet for napkin package. In fig. ft ft a 
polyethylene sheet for napkin package. E: a napkin,, and 2: 'a re-peelable pressure-sensitive adhesive In 
Fig. 9, 1: a porous material. 2: a re-peeteble pressure-sensitive adhesive. A a pressure-sensitive adhesive 
sheet, and J: a heat generator, In Fig, 10, A a pressure^ensitive adhedve tape and F: a package to Fig 
11. A: a pressure-sensitiye adhesive sheet and G: a plastic bag. In Fig. 1* H: a pressure-sensitive adhesive 
tape roll. 

According to ; the present invention. If is possible to obtain a re-peelable pressure-sensitive adhesive a 
pressure-sensitive adhesive tape or sheet., or a fastening system employing these with each of which 
satisfactory bonding and fixing with sufficient holding power and easy re-peeling after use or for position 
changing can be attained due to. the use of e pressure-sensiti*e:adhesive. which after application urideraoes 
less increase in adhesive force: with the lapse of time or a temperature.change. Le.. a pressure-sensitive 
adheswe which has less difference between the initial adhesive force just: after application and the adhesive 
rarce at the time of re-peeling, removal after use. etc. 

The present invention will be explained below by reference to Examples, but the invention should not 
be construed as being limited to these Examples. In the following Examples and Comparative Examples all 
parts are given by weight 
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EXAMPLES 

In each of the Examples and Comparative Examples; the pressure-sensitive adhesive composition 
prepared according to the following formulation was dissolved into toluene, and the solution was applied on 
a 38.um-th.ck^polyester film in such an amount as to give a pressure-sensitive adhesiv*layer having a dry 
thickness of 30 urn and dried to obtain a pressure-sensitive adhesive sheet. 

EXAMPLE 1 


10 


15 


StyrenoH-soprene-styrene block copolymer (degree of coupling, 
99% or higher; styrene content, 18wt%; number of terminal ' 
styrerie bkwks, Vector V41 11 D; manufactured by Tomex Cb.) 
Petroleum resin (softening point. 95 • C; Marukarez H-700F; 
manufacture by Maruzen Petrochemical Co., Ltd;) 
Antioxidant (Irganox; manufactured by Ciba Geigy Ltd.) 



20 EXAMPLE 2 


25 


30 


Styrenerisoprene-styrene block corxrfymer (degree of coupling, 
90%; styrerje content/10 wt%; number of terminal styrene blocks. 
3:4; Kratdn D-1320X; manufactured by. Shell Kagaku K.K.) 
Aliphatic resin (softening point, 100*C; Arkon M100; manufactured 
by Arakawa Chemical Industry/Ltd.) 
Antioxidant (Irganox; manufactured byCiba Geigy Ltd.) 



EXAMPLE 3 


35 


<0 


Styrene-isoprene-styrene block copolymer (degree of coupling, 
99% or higher; styrene cdntent, 30 wt%; number of terminal 
styrene blocks, 2; Vector V42110; manufactured by Tomex Co.) 
Petroleum resin (softening point, 95 • C; K^rukarez H-700F; 
manufactured by Maru^en Petrochemical Co., Ltd.) 

"; manufactured by aba Geigy Ltd.) 



EXAMPLE 4 


Styrer^soprene-styrene block copolymer.fdegree of coupling. 80%; styrene content, 30 wt%- 
number of terminal styrene blocks. 2; RP-6405; manufactured by Shell Kagaku K K ) 
Petroleum resin (softening point, 90-C- Arkon M90; manufactured by Arakawa Chemical 
Industry, Ltd.) 

Antioxidant, (Irganox; manufactured by Ciba.Geigy Ltd.) 


i 00 parts 
50 parts 
2 parts 
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Styren*isoprene-styrene block copolymer (degree of coupling, 70%; styrene content 30 wt%- 
number of terminal styrene blocks, 3-4; RP-6404; manufactured by Shell Kagaku KK j 
Petroleum resin (softening point 95 *C; Marukare2.H-700F; -manufactured by Maruzen 
PetrochemicaJ Co., Ltd:) 

Antioxidant (Irganox; manufactured by Qba Geigy Ltd.) 


100 parts 
180 parts 
2 parts 


EXAMPLE 6 


Styrene-isoprene-siyrene block copolymer (degree of coupling, 
66%; styrene content, 25 wt%; number of.terminai ^ene blocks, 
3; Quintac SH-108; manufactured by Nippon Zeon Co.. Ltd) ' 
Petroleum resin (softening point. 95 • C; Marukarez H* 700F; 
manufactured by Maruzen Petrochemical Co., Ltd.) 
Antioxidant (Irganox; manufactured by Ciba Geigy Ltd;) 



COMPARATIVE EXAMPLES 


Styrenwspprene-styrene block copolymer (degree of coupfing, 
22%; styrene content, 15 wt%; number of terminal styrene blocks, 
2; Quiritac SL-1 13; manufactured by Nippon Zeon Co.* Ltd.) 
Petroleum resin (softening point,-95 * C; Marukarez H-7Q0F; 
manufactured by Maruzen Petrochemical Co., Ltd.) 
Antioxidant (Irganox; manufactured by tiba Geigy Ltd.) 



COMPARATIVE EXAMPLE 2 


Styrene-isoprene-styrene block copolymer (degree of coupling, 
48%; styrene content 17 wt%; number of terminal tfyrsne blocks. 
2; Guintac 3433; manufactured by Nippon Zeon Co., Ltd:) 
Petroleum resin (softening point 95* C; Marukarez H-700lf; 
manufactured by Maruzen Petrochemical Co., Ltd;) 
Antioxidant (trganox; manufactured by Ciba Geigy Ltd.) 


100 parts 

40 parts 
2 parts 


Evaluation 


mJ!2lS£?i ^ 0ttain9d ' m Examples and .Comparative Examples were 

t T*T tote afterstorage (with heating, by the foltowingmethods. 

Tne results obtaned are shown in Table 1: " 3 


Initial Adhesive Force 


W J n„ ,K f SUre " Se " S V ! f 8S!Ve ^ W3S appB8d 10 a Ethylene film (thickness. 200 urn) by 
SJESS T*S£**' m ' X r °" in8 S ' 2 - kfl ^^ 'omard and backward once in a 

23 C atmosphere, Thirty minutes aftet the; application, the 180? peeling strength thereof (peel rate 03 
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10 


m/min) was measured. 

Adhesive Force after Storage (with heating ) 

„,Jf .H Pr ? SUf8i$e . n$i,i ? f t " WSiVe applied '° a f«"yethytene film (thickness, 200 urn) by 
2S7 ! 9 " ■ 1 tbB f " m 8 and backward once in a 23 -C atmosphere 

After the temmate sampje was stored at 50'C for each of 3 days and 7 days, the 180- peeling SZl 
thereof (peel rate. 0.3 m/min) was measured in a 23-C atmosphere. 

Table t 


Example No. 

Initial Adhesive 
Force (g/25 mm) 

Adhesive Force After Storage 

Increase in Adhesive Force 



50'Cxidays 
(g/25 mm) 

50rCx7days 
(g/25 mm) 

50*Cx3 
days (times) 

50*Cx7 
days (times) 

Example! 
Example 2 
Example 3 
Example 4 
Examples 
Example 6 

Comparative Example 1 
Comparative Example 2 

260 
340 
300 
300 
230 
445 
1200 
910 

260 
370 
420 
300 
246 
450 
5780 
3800 

280 
350 
385 
300 
.274 
460 
5000 
6200 

too 

109 
140 
1.00 
1.07 
1.01 
4.82 
418 

1:08 
1i03 
128 
1.00 
1.19 
1.03 
4.17 
6.81 


20; 


25 


30 


35 


Adhesive Force after Storage 

Eadi pressur^sensitiye adhesive tape was applied to a polyethylene film /thickness J>no »,m. 

^J^J3f ! T ^ at 23 - C for each of 1 month, 6 months, and 30 

peeling strength thereof (peel rate. 0.3 m/rnin) was measured. The results obtained are shown in Table ^ 

Table 2 


40 


45 


so 


Example No. 

initial Adhesive 
Force 
(g/25 mm) 

Adhesive Force After Store 

H}e (g/25 mm) 

Increase in 
Adhesive 
Force through 
30 months 






(times) 



after 1 month 

after 6 months 

after 30 months 

Example 1 
Example 2 
Example 3 
Example 4 
Examples 
Example 6 

Comparative Example 1 
Comparative Examples 

260 
r 340 
300 
300 
230 
445 
1200 
910 

270 
330 
360 
300 
240 
450 
3600 
4200 

270 
350 
410 
30*0 
25i> 
620 
6200 
7500 

260 
360 
420 
300 
.260 
1080 
7200 
8000" 

1.00 
1.00 
1.40 
1(H) 
1.13 
2.42 
6.00 
8:79* 
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Measurement of Holding Power 

Each pressure-sensitive adhesive tape was applied 1o a polyethylene film (50x80 mm*; thickness; 100 
urn) in such a manner as to result in an adhesion area of 25x25 mm 2 . A load of 600 g was attached to the 
allied tape, and the time required for the loaded: tape to fall off in a v 40*G atmosphere was measured. Aa 
a result, ihe time was 200 minutes or longer for all the Examples and Comparative Examples. 

Relationship between Peel Rate and Adhesive Force (Releasing Force) 

The samples for initial adhesive force measurement which had been obtained in Example 1 and 
Comparative Example t. j.e., the samples each obtained by applying the pressure-sensitive adhesive sheet 
to an adherend <200-um polyethylene film) with application of pressure by roiling a 2-kg roller forward and 
backward once m a 23 -C atmosphere, were allowed to stand at 60^ 0 for. 1 hour, and the 180' peeling 
strength of each sample was measured wth a tensile tester at various peel rates and at 23 «C and 63% RH 
The results obtained are summarized in Rg. 13. In Ftg.13. lines a and b show theresults of Example t and 
Comparative Example 1, respectively. These results show that in me case of ;the re-peelable pressure- 
sensitive adhesive sheet of the present invention (Exam^e 1). the adhesive force to the adherend (releasing 
force) decreased with increasing peel rate when the peel rate was not lower than about 0.1 m/min. Hence, 
this re-peelable pressure-sensitive adhesive sheet caii be easily p^led off in pracrtical use. 

On the other hand, in the case of the pressure-sensitive adhesfre sheet of Comparative Example 1 , the 
adhesive force-to the adherend (releasing force) incressed abruptiy with increasing peel rate when the peel 
rate was notiower than about O.I mAnin ; Hence, mis pressure-sensitive adhesive sheet is difficult to oeel off 
in practical use. 

Re-peetability 

Each of the samples for initial adhesive force measurement which had been obtained in Examples 1 to 
3 and ; Comparative Example 4 given later was applied to an adherend (206*m polyethylene film) by 
pressing the sample against the adherend by rolling a 2-kg roller forward and backward once in a 23 - C 
atmosphere. Within 3 minutes after the application, the 180- peeling strength of the sample was repeatedly 
measured with a tensile tester at a peel rate of 0.3 m/min ami at 23 # C and 60% RK 

The results obtained are shown in Table 3. The pefcehtage decrease m adhesive force was determined 
using the following equation. 


Percentage decrease (i) = 

Adhesive force at 3rd measurement 

~~~ r~ i ~ • ) x l o o 

Adhesive force at 1st measurement 


( 1 - 


The resistance to separation, which is the ability of the pressure-sensitive adhesive tape to withstand 
separation when pulled in a shear direction, was evaluated based on the following criteria 
A; not separated 
B: partly separated 
C: separated 
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Table 3 



Example No. 

Adhesi 

rve Force (g/25 mm) 

Percentage 

resistance to Separation 

5 





Oecrease {%) 




1st 

2nd 

3rd 


70 

Example 1 
Example 2 
Example 3 

Comparative Example 4 

260 
340 
300 
410 

; 250 
330 
250 
310 

240 
300 
210 
180 

8 
12 
30 
56 

A 
A 

A-B 

c 


EXAMPLE 7 

15. 


20 


2S 


30 


35 


Styrene-ispprene-styrene block copolymer (manufactured by 
Nippon Zeon Co., Ltd.; radial type; SH-108; degree of coupling, 
60%; styrene content, 25%; number of terminal styrene blocks 3) 
Hydrogenated petroleum resin (manufactured by Maruzen 
Petrochemical Co., Ltd.; Marukarez) 

Uquld terpene resin (manufactured by Yasuhara Chemical Co 
Ltd.; YS Resin) 

Antioxidant (manufactured by Ciba Geigy Ltd.; trganox 1Q1Q) 


100 parts. 

100 parts 
10 parts 
:2parts 


1^.pm#**m* aahesjve sheet pf lfie present invention was obS ^ ** 

COMPARATIVE EXAMPLE 3 


Poly(2-ethylhexyl acrylate) 

100 parts 

J Isocyanate crossfinking agerit 

4 parts 


sensitive adhesive ***** 7 * ****** «*> ««?» »o .obtain a pressure- 

COMPARATIVE EXAM PI F 4 


50 


S^ene-isoprene-styrene block copolymer (manufactured by 
Shell Kagaku K.K.; Kraton D-1 107; degree of coupling, 85%- 
styrene content. 15%; number of terminal styrene blocks 2) 
Hydrogenated petroleum resin (manufactured by Maruzen 
Petrochemical Co.. Ltd ; Marukarez) 

(manufactured by Ciba Geigy Ltd.; Irganox 1010) 
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10 


15 


20 


25 


30 


35 


40 


Styrene-isoprene-styrene block copolymer (manufactured by 
Nippon Zeon Co.. Ltd.; Quintac:SL-1 13; degree of coupling, 20%; 
styrene content.1 5%; number of terminalstyrene blocks, 2) 
Hydrogenated petroleum resin (manufactured by.Manizen ' 
Petrochemical Co., Ltd.; Marukarez) 
Softener (paraffin oil) 

Antioxidant (manufacture by Ciba Geigy Ltd; Irganox 1 01 0)! 



The pressure-sensitive adhesive prepared according to the above formulation (hot-melt type) was 
applied with a hot-melt coater on the same base material as in Example 7 at a thickness of 30 urn to obtain 
a pressure-sensitive adhesive sheet. • 

Evaluation 

The pressure^sensitive adhesive sheets obtained; in the Example and Comparative Examples riven 
^bove were evaluated by the following methods. The adherends used were: 1 ... Gunze YG Underwear 2 
standard cotton fabric (JIS); and 3 ... polyester (7pj/cotton (30). ™ ~ 

Initial Adhesive Force 

Each pressure-^nsitive adhesive sheet was applied to each adherend by pressing the pressure- 
We adhesive sheet against the adherend by rpfGng a 2-kg roller forward and backward once in a 23-C 
Jmosphero. After each. sample was allowed to stand at 23-£ for one day, the 180- peeling strength 

K??° red al " 23 ' CwHh ^ ^ testerat a peel rate of 0.3 m/min. The .JSSSX 
snowiv in Table 4 , 


Adhesive Force after Use (Refeasinfl Force) 

S^t^ ?r^S , -' 1 " dPr ^ < *: C 'W*' 3 toad °f 5 kg per 25 mm in width 
x zoo mm in length of each sample in the same manner as the above. 

(b) Adhesive force was measured after e-mpnth standing at ordinary temperature (23'C) in the same 
manner as the above. • • 

9rt Jl?I ht8 t:! , L 9 SampleS Stowed to stand M 23-G atmosphere M one day. before the 
S^I^ W3S meaSUred « a * c - ™«* obtained are summarized in Table^The results 
^Tt^ZT™*" ***** °' * ^ * ^ increase, in 


45 


50 
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Relationship between Peel Rate and Adhesive Force ( Rgteasji^^ 

The samples for initial adhesive force measurement, ie the sanirte; «rh k , . - . 
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rolling a^kg roller forward and backward once m a 23'C atmosphere, were allowed to stand at 60 -C for i 

V KSt ??* ^measured at 23'Cwith a tensile tester at various 

peel rates. The results obtained are summarized in Table 5. 


Table 5 


10 


is 


20 


25 


Peel Rate (m/min) 

Adhesive Force (Releasing Force) (gj/25 mm) 

Example 7 

Comparative Example 3 

Comparative Example 5 

0.003 

0.03 

0.3 

3 
30 
50 

520 

6io: 

580 
500 

390 i 
370 

570 
720 
910 
1020 
1150 
1230 

420 
590 
880 
1100 
1200 
1280 


these resuJts c show that in the case of the pressuf^sensiUve.adheswe;8l»et:of the present invention 
p^tSuse P*ssun>sensitive adhesive sheet can be easily peeled off in 

While the invention has been described in detail and with reference to specific embodiments thereof it 
w* beapparent to one skilled in the art that various changes and rnodifica^SSlSSJ 
departing from the .spirit arid scope thereof. ® ! 

Claims 


30 


40 


SO 


ss 


A re-peelable pressure-sensitive adhesive or pressure-sensitive adhesive tape or sheet which com- 

JJ^ tne^adnesw^tace releasing force) of said pnjssure^rtsWv* adhesive Si WihTKne 
^t^flher •« four times the ^ adhe^ ^fher^as mJ%S$£ 

2. The reliable pressure-sensitive adhesive or pressure-sensitive adhesive tape or sheet of claim 1 
rate of 3 m/min or higher decreases With increasing peel rate, 

1 The reliable pressure-sensitive adhesive or pressure-sensitive adhesive tape or sheet of claim i 
wherem the adhesive fbrce-of the pressure^nsitive adhesive at a peel rateTl ?SS 
^orlQ^lh^ 

4. The reliable pressure-sensitive adhesive or pressure-sensitive adhe^ tape or sheet of claim 1 
wjereu, the re-peelable pressure-sensitive adhesive comprises.*, eiastomer anda"a2r re ^ said' 
t£i bWn9 - a f !0Ck t0p0,ymer 81 ^ ™W*9 a polymer block A cohiJ^Tof'S 
SgSdien^^ 

5. The re-peelable pressure-sensitive adhesive or pressure-sensitive adhesive tape or sheet of daim 4 
TZ Z T *V** ^'^r comprising' a polymer block A casting SjJlS 
■ISSlT^ fT* 3 ^ wb ^ 8 consisting mainiy.iof uni.s deXed rom 

' i2^<^co^ sad block copolymer-having a block A content 0 « fe by «S 

T 9 8 de 9^ .«" * u P |in 9 of 90% or higher. or/and being a radial block cooTmw 
which has three or more terminal polymer blocks A copolymer 

6. A fastening system for a disposable diaper having a potyolefin back sheet which svstem Mm «i« 5 
■ng a re-peelable pressur*sensitive adhesive, freely .applteable to an adherSd and^SeE 
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a 

75 


20 


adterend bang not h.gher than four times the Initial adhesive force thereof as nJZSffJZ 

Sf^* '°' ,aS,enin9 5y apply-ng tte re-peeSte pi 

sens.hve adhes.ve or pressure-sensiHve adhesive tape or sheet to the bacfcshee. as an adh^end 

A fastening system for a disposable pocket heater which system comprises: using the re-oeelable 
pressures* adhesive, or pressure-sensitive adhesive tape or sheet. compriSg a eSSe 
pressure-sensitive adhesive, freely applicable to an adherend and liable thereZ th^SSe 

5^S2r^ 9S . ,h6 ***** *** measured « the initial stage aSaSS 

for jpeelebly Mm, the pocket heater by applying the pressure*ens»ive 
sensrtjveadhesivetapeorsheettoanao^erend. Pfessure- 

The fastening system for a disposabJe pocket heater of claim 7. wherein (he adherend is a garment 

1 iS^h ySt6m ^ 3 ;$anilary napldn """Prises using the rentable pressure- 

sens bve adheave or pressure-sensitive adhesive tape or sheet comprising a Sabte £2!^ 
sensrtwe adhesive freely applicable to an adherend and reliable Som to SLlT 


25 


:30 


35 


40 


55 


EP 0 683 216 A1 


ajaufa i UUi ifrtwittrt *rti< i itftrt ifcaULdje* 


3 



Fiq:. 3 



Fig. 4; 
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Fig. 8 
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Fig, 12 
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Peel Rate (m/min) 
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